Abstract :Two grapevine types established in the collection of
INTRODUCTION
A search (1987) (1988) (1989) (1990) (1991) (1992) for ancient grapevine varieties discovered a number unknown to Science in the Concejo de Cangas del Narcea area of Asturias (northern Spain) (MARTÍNEZ AND PÉREZ, 1999 ; 2000) . Among these was a white variety known as Albarín Blanco, which the older viticulturalists of the area and several old documents referred to as being of excellent wine-making quality. This variety was not related to the Albariño cultivar of Galicia or to Albillo (MARTÍNEZ AND PÉREZ, 2000) (the traditional synonyms of Albarín according to ALLEWLEDT (1988) , although this author did not describe the variety). In parallel studies, samples of this newly discovered variety were planted in a maintenance plot at the Misión Biológica de Galicia (CSIC) research station (in the Province of Pontevedra, Galicia, northwestern Spain). Before long, however, these had produced what appeared to be two different types of plant. Although similar, they were sufficiently different to suggest they might in fact be different varieties. In addition, centuriesold specimens could only be found for one of these plant types.
During our current search for new grapevine varieties, we came across one that appeared to be very similar to Albarín Blanco in the Concejo de Ibias area (very close to Cangas del Narcea), which both the local growers and old documents referred to as Blanco Verdín. In Galicia (to the west of Asturias), we also found varieties with characteristics very similar to those of Albarín Blanco but which went by different local names: Blanco Legítimo in Betanzos, Raposo in Boiro (both in the Province of La Coruña), and Blanco País in Negueira de Muñíz (Province of Lugo).
The main aim of the present work was to characterise the two apparent types of Albarín Blanco to decide whether there had been an error of homonymy (i.e., that the name in fact represented two different varieties). The second aim was to clarify, as far as possible, whether the Albarín Blanco-like cultivars (Blanco País, Blanco Verdín, Blanco Legítimo and Raposo) were truly different varieties or simply Albarín Blanco under different synonyms. Finally, the agronomic and basic oenological characteristics of what was considered to be the true Albarín Blanco were examined to determine whether the variety could indeed be considered of high wine-making quality.
MATERIALS AND METHODS

I -PLANT MATERIAL
The ampelographic and agronomic characteristics of five individuals of each of the Albarín Blanco plant types (hereafter referred to as Albarín Blanco I and II) were examined over a period of three years. The Albarín Blanco I material was taken from plants about 300 years old (figure 1); the Albarín Blanco II material came from much younger specimens (about 100 years old). Both types were similar to the naked eye, had been grafted onto 110-Richter stocks, had grown en espalier for 11 years in a maintenance plot at the Misión Biológica de Galicia (CSIC), and had undergone Sylvoz pruning. All plants had received identical protection treatments and had been subject to identical cultivation practices.
II -AMPELOGRAPHIC AND AGRONOMIC VARIABLES
The ampelographic and agronomic characteristics of the leaves, grape clusters, berries and seeds of Albarín Two leaves (from node 8-9 of a fruiting vine shoot produced by one year old wood) of each of the five Albarín Blanco-type representatives were taken between fruit-set and veraison. These were pressed and stored dry until the moment of use. The following variables, proposed by the OIV (1983), were observed and measured: 067, 068, 069, 070, 071, 076, 079, 080, 081, 082, 083, 084, 085, 086, 087, 088, 089 . The necessary variables for the construction of a average leaf were also measured following the method of MARTÍNEZ AND GRENAN (1999) (see figure 2): L= linear distance between the petiolar point and the central vein end; L1=linear distance between the petiolar point and the end of the first right (L1d) and left (L1g) lateral veins; L2= linear distance between the petiolar point and the end of the second right (L2d) and left (L2g) lateral veins; L3= linear distance between the starting point of the first secondary vein belonging to the second lateral vein and the end of the right (L3d) and left (L3d) secondary vein; L5d= linear distance between the petiolar point and the starting point of L3d; L5g= linear distance between the petiolar point and the starting point of L3g. S1= linear distance between the petiolar point and the bottom (towards the petiolar point) of the right (S1d) and left (S1g) lateral upper sinuses; S2= linear distance between the petiolar point and the bottom (towards the petiolar point) of the right (S1d) and left (S1g) lateral lower sinuses A= angle between the central vein and the first right lateral vein; A'=angle between the central vein and the first left lateral vein; a= angle between the central vein and L1d; a'= angle between the central vein and L1g; B= angle between the first and the second right lateral veins; B'= angle between the first and the second left lateral veins; b= angle between the first right lateral vein and L2d; b'= angle between the first left lateral vein and L2g; G= angle between the second right lateral vein and the first secondary vein of this; G'= angle between the second left lateral vein and the first secondary vein of this; g= angle between the second right lateral vein and L3d; g'= angle between the second left lateral vein and L3g; D= angle between L5d and the tangent of the leaf right side from the petiolar point; D'= angle between L5g and the tangent of the leaf left side from the petiolar point. Following the same method we count teeth by sectors (see figure 3) . In each interval, a number is given to every tooth: Arabic numerals if the attached vein is a lower secondary one and Roman numerals if the attached vein is an upper secondary vein. If the vein of the tooth is a tertiary vein, the tooth is given the number of the previous tooth to which a letter is added.
b) Grape cluster and berries
Two grape clusters were collected during ripening from each of the Albarín Blanco I and II plants. Five berries were taken from the centre of each to provide a total of 50 berries from each type. The following cluster and berry variables were measured, as proposed by the OIV (1983): codes 201, 204, 222, 223, 224, 225, 226, 227, 229, 230, 231, 232, 234, 236, 237, 239 and 240 . The OIV cluster morphology was modified and the following classes established: 1=conical, 2=conical with a wing, 3=conical with two wings, 4=conical with tendrils, 5=cylindrical, 6=branching, 7=double.
2) Agronomic characterisation a) Stages in grapevine shoot development
The development of buds and shoots was recorded at weekly intervals for three years, starting in mid-March, following the methods of BAGGLIOLINI (1952) Numérotation des dents sur les feuilles (selon la méthode de MARTINEZ et GRENAN , 1999) (cm) and number of berries recorded. The length of the stem (cm) was also measured.
Ten berries were selected from the central part of each of the 10 clusters for both types (i.e., 50 berries per type); each berry was given a number. The length of the pedicel (cm) and the length (cm), width (cm), and weight (g) of the berries were then recorded, and the number of seeds per berry counted. Once the seeds were dry, 50 from each clone were randomly selected and their individual lengths and weights recorded.
d) Must yield
Two grapes clusters were again selected from each of the 5 specimens per Albarín Blanco type, and 10 berries from the middle part of each were sampled. These berries were placed in a centrifuge tube, gently ground, and then centrifuged for 3 minutes at 3000 r.p.m. The volume of supernatant was measured (ml) and the must yield per berry (%) estimated as follows:
(Must of 10 berries / Weight of 10 berries) x 100 d) Alcohol potential A 50 ml sample of the supernatant was taken with a Pasteur pipette and placed in a refractometer to obtain the sugar concentration (Brix). The alcohol potential of the must (degrees Baumé) was estimated using conversion charts. f) Total acidity of the must Sampling was conducted following the same procedures used to determine the must yield per berry. The total acidity of the must was estimated using the coloration pattern volumetric method (D.O.C.E., 1990).
g) Weight of pruning wood
Pruning was always performed in February. The wood obtained from each of the 5 specimens per type was weighed.
III -MICROSATELLITE ANALYSIS
DNA analyses were performed (over a period of one year) on one Albarín Blanco I and one Albarín Blanco II plant, and on one of each of 300+ year old plants representing Blanco Verdín, Blanco País, Blanco Legítimo and Raposo. Figure 4 shows where each of these putative cultivars were found.
Cuttings were taken from Albarín Blanco I and II, Blanco Legítimo, Blanco Verdín, Raposo and Blanco País during the dormant period, and maintained in a cold chamber for several months. One month before analysis, they were taken from the chamber and left to sprout in a greenhouse.
DNA was extracted from young leaves and pruned wood using the MasterPure TM Plant Leaf DNA Purification Kit (Epicentre Technologies, Madison, Wis.). Extracted DNA was quantified and a working solution of DNA (10 ng·ºµl -1 ) was made. The following STMs loci were then analysed: VVS2 (THOMAS AND SCOTT 1993), VVMD5, VVMD7 (BOWERS et al. 1996) , ssrVrZAG47, ssrVrZAG62 and ssrVrZAG79 (SEFC et al., 1999) . These loci are well known and were used in the European RESGEN-081 project (http://www.genres. de/vitis/) since their discriminating power is of great use Primer pairs were synthesized (PE Applied Biosystems, Foster City, Calif.) from published sequences. One of the primers of each pair was fluorescently labelled with a Perkin Elmer fluorophore, 6-FAM (blue), TET (green), or HEX (yellow).
Two different multiplex PCR reactions were performed (MARTÍN et al., 2003) . Amplified products were separated by capillary electrophoresis using an ABI PRISM (model 310) automated DNA sequencer (Perkin Elmer Applied Biosystems). The fluorescently labelled fragments were detected using GENESCAN software (Perkin Elmer Applied Biosystems).
The results of the microsatellite analysis were expressed as allele sizes (number of base pairs).
IV -OENOLOGICAL CHARACTERISTICS
1) Fermentation
Only the oenological characteristics of Albarín Blanco I were studied. All the grapes produced (in 2001, 2002 and 2003) in the maintenance plot by this cultivar were manually crushed, the must extracted and sulphite added (6 g/Hl SO2). Spontaneous fermentations (at 18 ºC, for 18-20 days) were performed in 16 L glass vessels containing 10 L of grape juice. The specific density and temperature were measured every day. At the end of fermentation, the wines were subjected to several transvage procedures. The products clarified spontaneously, were sulphited again (6 g/Hl) and bottled. All microfermentations of every harvest were performed in duplicate.
2) Standard chemical analysis of the wines
The wines produced were analysed following standard European analytical methods (CEE, 1990) . The variables measured were ethanol content, total acidity, volatile acidity, dry extract, pH, and the residual sugar, tartaric acid and malic acid contents. Table I shows the results of the ampelographic characterisation of Albarín Blanco I and II (leaf, cluster, berry and seed characteristics). Figure 5 shows an average leaf for each Albarín Blanco type.
RESULTS AND DISCUSSION
Albarín Blanco I and II were very similar in terms of the leaf variables measured (table I) ; the only differences were the slightly stronger pigmentation of the veins of type I (OIV codes 070 and 071), and the absence of prostrate hairs on the main veins (on the upper side of the leaf) in Albarín Blanco I (OIV code 088 few of these prostrate hairs. However, the size and shape of the leaves clearly differed. Figure 4 shows that those of Albarín Blanco I were larger, had longer veins, and smaller main vein angles. The leaves of Albarín Blanco II were smaller, almost circular, and their vein angles larger.
Albarín Blanco I had much more compact grape clusters (figure 6) with short, oval or elliptical berries that tasted strongly like Moscatel grapes (table I). The clusters of Albarín Blanco II were less compact, and their rounded berries had an insipid taste. Table II shows the days to reach the different stages in grapevine shoot development following the method of BAGGLIOLINI (1952) and EICHHORN AND LORENZ (1977) , counting from B stage. Albarín Blanco I and Albarín Blanco II were no differents in this terms. Table III compares the agronomic characteristics of the two Albarín Blanco types. Type I was more fertile, produced typical clusters and its berries were larger. Its seeds were longer although they weighed the same as those of type II. The potential alcohol level of the type I grapes was lower and their acidity higher. Table IV shows the number of seeds contained in the berries of Albarín Blanco I and II. The differences were quite noticeable: type II had no berries with 3-4 seeds and 87.31% of their fruits had only one seed; in type I, only 43 % of the berries had one seed, 40 % had two, and the rest had between three and four.
The results of the ampelographic and agronomic analyses of Albarín Blanco I and II show that an error of homonymy has occurred, i.e., the same name has been given to two different varieties. In addition, comparisons of types I and II confirmed that neither were the same as the Albariño or Albillo cultivars, as previously reported (MARTÍNEZ AND PÉREZ, 2000) . Albarín Blanco I (the oldest cultivar of the region with some individuals over 300 years old) showed some very particular characteristics, such as the shape of its leaves, its oval, translucentgreen berries, and the Moscatel taste of its ripe fruits (although neither its agronomic nor its ampelographic characteristics match those of any Moscatel variety, as described by MARTÍNEZ AND PÉREZ [2000] ).
The DNA analysis (table V) showed Albarín Blanco I to be the same cultivar as Blanco Legítimo, Blanco Verdín, Raposo and Blanco País (figure. 1) (originally collected as putatively different cultivars but whose strong resemblance to Albarín Blanco I in terms of leaf, cluster, berry and seed characteristics had been noticed). The DNA analysis also showed that Albarín Blanco I and II were different in terms of their microsatellite profiles. In fact, the results for Albarín Blanco II coincide with those for Savagnin Blanc, Gewurztraminer and the Albarín Blanco cultivar analysed by MARTÍN et al. (2003) from the El Encín collection. The ampelographic characteristics of Albarín Blanco II and Savagnin Blanc (BOIDRON et al., 1995 ; AMBROSI et al., 1994) suggest these cultivars are one and the same. the aromatic composition of this wine; the results will be published in a future paper.
The only centuries-old individuals found all belonged to Albarín Blanco I and its synonyms (about 300 years old). These were commonly un-grafted and cultivated as large shade-providing vines, although some had been grafted and grown en espalier in post-phylloxera vineyards. The Albarín Blanco II specimens found were all of post-phylloxera epidemic age (under 100) and were always grafted and grown en espalier. Most vineyards in the surveyed regions now contain a great many varieties, some that are native to the area and others that are well known internationally (e.g., Alicante, Chasselas, Jérez etc.). Albarín Blanco I can be found among them (although in reduced numbers), as can type II, and it would be quite easy for them to be confused by growers who are not expert in the identification of different varieties. MARTÍNEZ AND PÉREZ (1999) Taille des allèles (bp) pour chacun des 6 loci étudiés (VrZAG47, VVMD5, VrZAG62, VVMD7, VVS2,VrZAG79).
Albarín Blanco I With respect to the Albarín Blanco specimens conserved in the El Encín collection, it is known that they were sent from Asturias in 1971 (long after the phylloxera epidemic) by persons who were not grapevine experts. This might explain the present ampelographic results and the molecular results of MARTÍN et al. (2003) , which show these specimens belong to Albarín Blanco II or Savagnin Blanc. The El Encín records show that most of the varieties making up this collection were gathered from the different wine-growing regions of Spain in the mid to late 20th century by experts such as García de los Salmones, Martínez-Zaporta, Manso de Zúñiga and Hidalgo etc.
(CABELLO, personal correspondence). However, in the second half of the century, the collection was completed by requesting plant material from the Jefatura Agronómica (the Agricultural Authority) of each Province.
The persons who collected this material were, therefore, not always grapevine experts -especially so in Asturias, Galicia, the Province of Santander and other northern territories. This may have led to the naming errors discovered.
CONCLUSION
In conclusion, the microsatellite, ampelographic and agronomic profiles recorded for Albarín Blanco I match those of no other known variety, which alone (including its synonyms) has clones more than 300 years old. The present data therefore suggest that Albarín Blanco I is the true Albarín Blanco and that Albarín Blanco II is in fact it is a French variety, Savagnin Blanc, probably brought to the region by French technicians after the Spanish phylloxera epidemic of the late 19th century. Due to its similarly to the true Albarín Blanco, and its similar habit of early ripening, the growers of the region probably confused it with the native plant and called it by the same name.
